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A homologous series of linear liquid crystal dimers, the @, -bis(4-cyano-azobenzene-4-oxy)alkanes (CATWETn, where n,
the number of methylene units in the spacer, is 2~ 10) were synthesized, and their thermotropic liquid crystalline phase behav-
ior were investigated. The CATWETn with n of 3 and 6 exhibited monotropic nematic phases, whereas other derivatives
showed enantiotropic nematic phases. The nematic-isotropic transition temperatures of the dimers and their entropy variation
at the phase transition showed a large odd-even effect as a function of n. This phase transition behavior was rationalized
in terms of the change in the average shape of the spacer on varying the parity of the spacer. The thermal stability and
degree of order in the nematic phase and the magnitude of the odd-even effect of CATWETn were similar to those for the
methoxy-, nitro-, and pentyl- substituted dimers, while they were significantly different from those for the monomesogenic
compounds, 1-{4-(4"-cyanophenylazo)phenoxy }alkylbromides and the side-chain liquid-crystalline polymers, the poly[1-{4-(4~-
cyanophenylazo)phenoxyalkyloxy }ethylene]s. The results were discussed in terms of ‘virtual trimer model’ by Imrie.
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o2} mesogenic” |9} FAAALS] Ak o] vk=rt 2) BIthE dimers}
) dimer 2~ monomesogenic 3}3-E2] A EAo] v|w, HEF ]
A ¢kt 3) B4 FAREel 5% ozl SgtaS At
Hols} EF-A5E dEjste] & A=l e A7 dids]
2-5135,38,40,41,46] 5k ofe} FARET BARE 52 fAFAke)
olzullAl7] 9] Akl deldto] 4 AL I SAE Al
AR R AESE o= st Aot

HT 2 AFAES FY[1-{4-@-HERA Do) MG ATt o
7= A A]) of & 9l (poly[ 1-{4-(4 -nitrophenylazo)phenoxycarbonylal-
kanoyloxy }ethylene]s, NAPESn, n = 2~8, 10, A4 A52] #HE#
FE] 4719 47 EAE AES] v 2 ARE Bast
At 1) ZH[[4-[[ a-[(4-HEZ-FD)otx] o d-4-SA]- w- LA S A
~E]#(Poly[[4-[[ @-[(4-nitro-phenyl)azo]phenyl-4'-oxy]- @ -alkyl]oxy]
styrene]s, NAPSTn, n = 3~12)[38]: A~ E Auks A= whd
BLE NAPESn< Ulnte] & @43tk 2) NAPESn7F ekl 4]
AollA] dletel Ao R o] Hol&%(Tw), Tndl 52 &%, 181
vlwhe Agellxl o] A A o] A e 4- (4 (U ERADok) 52}
A7 A E 2 2Fo] =(4- {4"-(nitrophenylazo)phenoxy } alkanoylchlorides,
NACnh, n = 2~8, 10)[48]%} a-w-H]A@-HEZolZzHA4- 71Hd S
AN LR @ - w-bis(4-nitroazobenzene-4'-carbonyloxy)alkanes,
NATWESnH, n = 2~8, 10)[49]¢] &7} A%S ek

2 AFAEL o} F2HAl7]E A monomesogenic 3F5h=, o3 7}
HIthE dimers, 28] BARES A2APT Yehdle A SAS F
AbE, ol TEla AR deax, FAAAFe} meso-
genic 2 FARES] A3k AR o] olsfslr] sto] A|AA ]
ATE & Foll ok o]l TF2R) B2 E GYshr] Hgk A3t
S7A B ATexeE F SHAE Ad AR A s5Ed AAL
£ N A el 7 g o] 8L Sl Alolokmolzdl
AE g FAARE Foto] dH= Afow AAAA &
@, -8 22 (4-Ato]ob o2 Al-4- S AN ST @, w-bis(4-cyanoazo-
benzene-4'-oxy)alkanes, CATWETn, n = 2~10)2] &4 O EAJS
HAESIILE 2 A48} 1-{4-d-Alololmdolx)dS A &y
Zujo] =(1-{4-(4"-cyanophenylazo)phenoxy }alkylbromides, CABn, n =
2~10)[50], 4-n-L=A]-4CAFo]o) o)zl ANl (4-n-alkoxy-4'-cyanoazo-
benzenes, CAAn, n = 5~7)[51], Z&[1-{4-(4-Alo]ohs dotx)H<
Al LA & A o @l (poly[1-{4-(4'-cyanophenylazo)phenox-
yalkyloxy}ethylene]s, CAPETn, n = 2~10)[50], a,w-H]2~(4-HSA]-
olzHlAl-4"-S ALK @, w-bis(4-methoxyazobenzene-4'-oxy)alkanes,
MATWETn, n = 3~12)[12], a@,w-8]2@4-3dolzwlzl-4-2A))d7t
( @, w-bis(4-pentylazobenzene-4"-oxy)alkanes, PATWETn, n = 3~12)[15],
183 @, w-HAE-UEZRolZulA4 S AN ST @, w-bis(4-nitroazo-
benzene-4'-oxy)alkanes, NATW- ETn, n = 3~12)[14,38]°]l tial X1
H AFATe} vlwste] oJs) ofzdlAle] o & Wike] £ X%
719] 8tz 3 E dimerse] 97 A0l vA= 3 9 oY
dimer, monomesogenic 3}3HE, 18|31 FAKEE 1EAP} YERY=
N EAJL] Aole gist ARE A& Ao] 2 A9 FH HA ot}
(Table 1).
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Table 1. Chemical Structures of CATWETn, NATWETn, MATWETn,
PATWETn, CAAn, CABn, and CAPETn

Compound Srtucture Number of methylene units (n) Reference
CATWETn R-O(CH,),0-R 2~10 This work
NATWETn  Ri—O(CH;),0—Ry 3~12 14, 38
MATWETn  R;~O(CHp),0—R, 3~12 12
PATWETn R3~O(CH2),0-R3 3~12 15
CABn R=O(CH),Br 2~10 50
CAAn R-O(CH_2)nCH; 5~7 51
—+cH,—cH1,
CAPETn o 2~10 50
((I:Hz)nO-R

R, = @-N=N©OCH3
Ry = ®N=N©—C5H11

NaNO,/NaOH/H,S0,
v S+ Cyon OO Y e Yom
5°C,2h
CAP

DMF / K,CO,
CAP + Br(CH),Br ——— e NC—Q—N-N—Q—D(GW)..D—QN-NQGN

CATWETn (n = 2~10)
Scheme 1. Synthetic route of CATWETn.
2.4 ¥

2.1. Al2F & 717

Phenol (AldrichA}), 4-aminobenzonitrile (AldrichA}), sodium nitrite
(AldrichA}), @, w-dibromoalkanes {Br(CH,)nBr, n = 2~10, Aldrich*}},
N,N-dimethylformamide (DMF, Junseirh) 3! ©]%] 9] §H-&-3} A4 E9]
Al AFgEE Aok e S 2 due] AlEEE T8lstke]
AABHA] 3l IoiE ARSI

KBr pellett] 02 92 FT-IR (Perkin-Elmer, Spectrum GX) A~ E
H3 trimethylsilane (TMS)E 71F=d &3] CDCl 5 wi% SHS
Aheox 430 AL 'HNMR (600 MHz, VNMR-600NB) A3 E %]
& ko] AFES Felsigit) Fe 222 7MY FH(Mettler, FP-82
HT)¥} 2524 7](FP-90, Switzerland)E 214171 3333 0) 7 (Olympus
Model BH-2, Japan) 0.2 #a5ISITE 4 ol 9] gl Hs AH) =
Ax7)Fatelr 7Hda W2 £55 10 TminO% Skl - differ-
ential scanning calorimeter (DSC, Mettler 30)2] &4 © 2 ¥ -3}

Atk

2.2. CATWETnS| &M

CATWETnS] 3939 Scheme 1] YEFATE CATWETnS
HH50] Tt Wiel olal $4d st 4-[{4'-(cyanophenyl)azo} Jphenol
(CAP)} dibromoalkane-& WH-A17 TJI%ITE CAP 1 g (4.4 x 10 mol)
< DMF (20 mL)/K2CO; (0.013 mol)/dibromoalkane (2 x 10° mol)
oo 7hatal wRketo] st Gl A|lxgit o] SHE Ax
7153k, 110 CellA 24 h F<F WAIZIEE Hhgo] FrE § s
& ohFe 29 Boll FUAIA 9F 30 min FF WHIAZATE o T
oJ3) st JAAES oblEel F4late] °F 30 min Rt WHAH
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Figure 1. FT-IR spectra of (a) CAP, (b) CATWET2, (c) CATWETS,
(d) CATWETS, and (¢) CATWETI0.
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3.1. MME0o| &0l

Figure 1¢]l CAP, 18]l n = 2, 5, 8, 102! CATWETn?] FT-IR %)
Ed}= Yelith CAPS} &2l CATWETn®lE= OH (3300 cm™ #32)
o] % T PR ¢k WEEE F2] =C-H (3080~3110 em™) 2k
C=C (1603 ~1606, 1587~1590, 1496~1499 cm™), A|"}= %] CH
(2947~2951, 2851 ~2856 cm’), CN (2200~2225 cm’'), N=N (1395
~1399 em™), 123 oEH|2 A 9] C-0 (1251~1258, 1132~1141
em™)] A% % 9 AW 0] CH (1460~ 1465, 1371 ~1374 cm™)
9} WEE Z29] =C-H (750~760 cm™)<] 33 o] 93t g7 50|
BEFSIL) U2 CATWETnEL U3 FT-IR Y55 Ve

Figure 2¢] n = 2, 3, 5, 82) CATWETnS] 'H-NMR A3 Ez}S UE}
Wk BE AlREe] YolA 1-(4-@-Alolohisdob) S A 2
HE 59 -CHBr (2H, 3.5~3.65 ppm) 54l 71918H41,50] M2+
PR A ok WS 0] 4223(8H, 7.02~7.98 ppm)$} -OCH, (4H,
4.10~4.50 ppm) 2] Faxel 7]Q15t v]=50] WEE I i, o159
37 o]¢]e] n=3, 5, 83! CATWETn®l|:= -OCH,CH,CH,0O- (2H, 2.20
~2.43 ppm), -OCH,CH,CH,CH,CH,O- (2H, 1.73~2.02 ppm), 181l
-OCH,CH(CH,)sCH,CH,O- (8H, 1.70~1.94 ppm)2] <=4l 71218k
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Figure 2. 'H-NMR spectra of (a) CATWET2, (b) CATWET3, (c)
CATWETS, and (d) CATWETS.

3] F50] BEFQITH50]. U CATWETnE 53 'H-NMR A E
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CATWET2E 719 &2 W70 Hgdn|ge) 2
He2A 54 Figure 39) (@) ~(Ooll YeRTE 713 A9, 27 dela)
o] AlFi= oF 289 TolA 8571 Al&ete] 2F 290 CollA] Schlieren
ZA(b)E F3sItt v 7FEE A9 AR 9F 291 ColA droplet
ZA(c)E B3k k292 CollA THA AV S-S FASHIT A,
AA FENEHE YA A, AlEE 2F 290 CTolA] droplet Z2]
(dE P33T} FAlol ol50] IR 2F 289 CellA] Schlieren
(&2 B3Itk v WA A, AlsE oF 285 Colld 24 =
A(DE A5 n = 4, 5, 7~10%) CATWETnS 714 52 W7}
N7 7350 oM E CATWET29} Hd3 Fet 2455 43190
t} o]59 AR89} 2] CATWET3¥ CATWET6S 7198 39-oll=
A% 2ol g-grto] BT v A Ao 2RE] YAAL Ao
droplet, Schlieren, ~128]3. A% A o] A TH(Figure 3(g)~(i) F).
o]g3t AR n = 3, 691 CATWETnS 5HHA winle] A SAsl=
A U X CATWETnS P/ dvhe A4S FAES oJnlsich

Figure 4ol CATWETn®] DSC €4S YERITE CATWET32 7
2 7FAAolE AR Y] S5 E(Ty)E FPEE 7gs S99 avt
0] 224 CeollA ¥E=E= WHA WZbAoll= Ty 283l Hlrke] el
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Figure 3. Optical micrographs of CATWETn: (a) heated CATWET2 at
285 C (crystalline); (b) step-heated sample (a) to 290 C (Schlieren
texture); (c) step-heated sample (b) to 291 C (droplet texture); (d)
CATWET?2 cooled from the isotropic state to 290 C (droplet texture);
(e) step-cooled sample (d) to 289 T (Schlieren texture); (f)
step-cooled sample (e) to 285 T (crystalline); (g) CATWET3 cooled
from the isotropic state to 224 C (droplet texture); (h) step-cooled
sample (g) to 219 C (Schlieren texture); (i) CATWET10 cooled from
the isotropic state to 200 C (Schlieren texture).

2] 192 Colld B2k CATWET6S] 3%l oM E 71
Al Tal 2 Fets= G2 Wsiute] 249 CollA #aE = e 3
ZhAloll= Tiw Z18]3L T WekEs 4 Hsh) 247} 242 C 18
191 CollA #EESITh 34, n =2, 4, 5, 7~1021 CATWETnS]
ZFAA = T, 28] UIRFE AdellA] 2] 2F o2 9] Hol2(Tw)E
A ks 97 A3t 7427} 155~289 C Z18]al 207~292 T 2%
Lol A ke Wt opuet WA= T, 283 T E ks
A& W37t 22 207~291 C, 28] 145~287 T2 <)o
= ST} Figure 401 YERH vlke} o] CATWET29] 49, 7Hd<
7} 10 C/mindl 739-¢F 22) 1 C/min®l H$-oll= Twh B2 EE=
AME A S e 2ETIe] Fom A A4S e
&5t SR ARENE ZEEE A0 Az ojg AMIES
23718t HgEn ] EE e AR R b=t

DSC D=4l o9&l A% CATWETnY A+ Ao] 2% AHZES
Table 21 F3to] YePHTE CATWETn, MATWETn (n = 3~12)[12],
NATWETn (n = 3~12)[14], 12|32 PATWETn (n = 3~12)[15]2] Tni
22 Tag n9 <24 Figure 591 YERITHNATWETnS WA
2 ok vlvhe] AFHS FAJshe W BE MATWETn® n = 4~12
Q1 PATWETn oF A vlwle] A8 A 2102 Raxo] gith
vt A vetE dE FASHE AlEEY T HalEo] 91X
St whbA 4552 Ui dimersl] T Bl & itk $h4,
MATWET109] T,¥ TniZ 92 CTEA YA Hasoe] glormz
MATWET10°] 97 & 398k Q1] i vute -8 34
sh= ZQ1A) AEE = gtk v thdE dimer=3 2] PATWET3 &

SANDARIES] A oy EA 361
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o L |
1°C [ min

]

CATWET3 - =

h ]
CATWET4
i [}
CATWETS iy
o' ——»TVT_
T [
¢ | caTwETs -
11} \{
CATWET7 A '
Vi

CATWETS At
V' oy

CATWET9 A ¥

v }
CATWET10 /Lt
-._—W—*‘—
| L 1 | 1 L 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350

Temperature (°C)
Figure 4. DSC thermograms of CATWETn.

Table 2. Transition Temperatures (‘C) and Enthalpy Changes (J/g) in
Square Brackets of CATWETn

Heating Cooling
Sample " o S 3
Tm T T Tk
carwe2z NS T Toha monosal
CATWET3  224[96.8] 225[4.6] 192[120.7]
CATWET4  255[101.2] 281[6.4] 281[6.6] 247[102.0]
CATWETS  227[91.4] 236[4.7] 233[5.6] 179[78.1]
CATWET6  249[142.2] 242[9.2] 191[83.5]
CATWET7  200[127.1] 210[7.0] 209[6.4] 161[64.6]
CATWETS  199[84.2] 220[9.6] 221[10.6] 189[85.0]
CATWET9  155[111.6] 207[7.6] 207[7.6] 145[117.9]
CATWETI10 200[116.2] 207[12.3] 207[11.9] 192[102.6]

* Melting temperature.

b Nematic-to-isotropic liquid phase transition temperature.
¢ Isotropic liquid-to-nematic phase transition temperature.
d Nematic-to-crystalline phase transition temperature.

¢ Cooling rate of 1 C/min.

2HE] ks HAshs WHE n = 4~10Q) PATWETnS Hlmhe] A
gk opat 29E A FAdsich BAdE T8] f18ted n = 4~1291
PATWETn®] TiRFS Figure 50 VERACE). T1”o] HoF5o] 4%
F9| dimerE9] Ty 22 T E5-25 @35 YeRlH no] 57}
ol wh SelxE AgE vepdch

no] s4gt A, Tn =2 T CATWETn > MATWETn >
NATWETnS] 22 &2 43S Ueplle AHd2(Figure 5) vlvtE]
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Figure 5. Dependence of the transition temperatures on n for the
CATWETn, MATWETn[12], NATWETn[14,38], and PATWETn[15]
homologous series of symmetric dimers. Open symbols denote the
nematic-to-isotropic liquid phase transition temperatures (Tnis); filled
symbols represent the isotropic liquid-to-nematic phase transition
temperatures (Tins).

717} CN >
OCH; > NO,¢] WS Snlgith o]ysh @S ofzxmlAly]
[12,38,51] =2 olxwlAl7]e} U mesogenic”[52,53]%} alkoxy”] =

genicZ|Z T E IR dimerE{6]o] tiall Ra® A4 FAEHH
F& X37]9] F4(polarizability)2] xFolell 7118k Haje] hnpar
O 70 FFAE Aol =R YHE Ao E BZETHe,52,53]. $HE,
no] FA3 5 PATWETnS] Tni©] NATWETS] Tyioll vl 3413]
AFL 2 CH 719 33 (bending)oll[53] 71915k #-2}9] 23
FO 2 o] B4 9] A (mesogenic 717+ 18 2] ool o3l %
© For Az

CATWETn, CABn[50], 22]3Z CAPETn[50]9] T3} CAAn[51]9]
Tnigr n8] 372 A] Figure 69 HERATHCAANS] T HaLEo] A
oth). 4572 FHAEC] Uehls dnig Aol 94 ehgAgunt
oy}l ne] F7tel whE ol we] Wl wost ddS YeRT)

ArEY N ARt BAJE BAF rellA dElF o ey
Hsto] AMtA o7 L5 QI “spacer decoupling model’[36] ZA]
Z A EA] ke ARAdE 59 shivt 2AEd A=l v
Ulis 7Y AdellA] A SR L] HolRK(T) 22 Yoz ol
S7F S 22 A S AR RRSRHES Tiell vlsl e AR
o|th38,42,54-56]. ©]&3t ‘polymer effect’[36]S LR 3}l W2
A9 1418 El(conformation) 2] 3579} BEX| o] FFH oz A
et = gl o] FHE] A Utk Imrie ${38,55]-> ‘polymer
effect’ & 4432 02 dY3}7] $181] “spacer decoupling model’ ¥} E-2]
AALEo] E91% mesogenic” |52 Ml & FARE 23l Al
ArEE ARARE AL A7) 719 mesogenic 719 9 Ehs
= Cvirtual trimer E2 %] 9l Aoz JPFEISIct o]eldt

AL

}

o,
o2 flo

&
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Figure 6. Dependence of the transition temperatures on n for the
CATWETn, CAPETn|50], CABn|50], and CAAn|51]. Open symbols
denote the isotropic-to-nematic phase transition temperatures (Tins);
filled symbols represent the nematic-to-isotropic liquid phase transition
temperatures (Tnis).

‘virtual trimer model’°ll 2]3l CAPETn E2|oEdll FARE T2
QIS 2709] o A ZRIE(7MdA 1 mesogenic”])oll mesogenic”]
Q1 2719] Atolopolz A7 |7} AR Eote] AdEo] Qe
‘virtual trimer’ &% g5 o] Itk g 4= Stk 742l mesogenic
el Q& =) ‘virtual trimer’ = nonmesogenic 3}3E<1 CABn
-2 CAAnel| v3l] @A)5t e o"4d(shape anisotropy)= HHERIE]E}
Azt Wb CAPETn (n = 6~10)2] Tive CABn (n = 6~10)2
Tin 2= CAAn (n = 5~7)°] Txoll HI8l &2 &S UehlE AMlS
‘virtual trimer’7} CABn 22 CAAn®l 1|3} o9 el Fujgk
AEN(AA e E =7 st Q- EE olUAZE B2 AM, S 52
S5t s AR RRE ZHEHE 20w AZET) S, CAPETh
o] CATWETn®] B3l Tol tieds] W2 AMd-2(Figure 6) CATWETnS]
G| ool vl -CH-CH-CH-2] Jstell 213 “virtual trimer’©] )]
olido]l AAB] Fashs AMIERE zEHE ZAo® AztHr
[38,55]. A&st AQsles}l A= & 7 O CATWETnS
T = 155~289 C (Table 2):= CAPETn (n = 2~10)[50]9] T, = 107
~140 C, 22]3. CAAn (n = 5~7)[511¢] Tw = 91~102 Col ]3|
2 AR A7 d5E AASL

TheFst mesogenic” 9] $H% F-2 % dte] & 7)9} e FAsh
FAARE E9AA et 5545 A, T 22 Tnol
ok 100 THE w2 25 9o Y= 55A=S] Tve no] S715tel
w2} sk oF 100 CellA LA == ¥ Tw7t ©F 100 CTHE
=2 MY U= S5AEL] T nol T7Hsk wa) yholA ok
100 CollA Qs =iz AFE ERATH38,48,52,53]. olef &t @
& BAE Suiolw 219 ok wdo] EER] obs AAIYAR
7Hesto] EAERte] Agete 18 vhE 312]$t Maier-Saupe ©]&
58] =2 Onsager O] E[59]% #o] EAR=3tel 2838l Agus
5k o] 2E5(60,61]RF0. 2= A EA| ket A71E @ B4
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ox Aysly] flste] g a} M-S Al 1egh o] 2(53,62]l <]
3P T 1709 BAF 2919 e B2 e vhe 1 ¥alake]
HEA7IA)el BlEste] oA Wi HHane] o) s A
TAHo], & 22 Fel gt dole] v|(B)2] #Ax(packing entropy 2]
ayell o3l wropith &4 AL wide] 7]Qlst B e At
Aol g} o] Hlg|sith. wWhA] no] S7FE gk 4 AREC] #9142
F7FE Q15te] B AAEE TvZt @2 22l Sl 49, BY
Fih= tids] 2o pol 7kl wht Tyt moksl= AHde F&
n8 7kl &%k FAF AE5Fo Rz ] ESAd ) Welel 7]1E A9
Wslof oJaf Aulect. ehE, Tt 52 229l e Agelle d
5ol 7IQIst &4 ARzl fide] SR Qlsle] Bl At dA]
S| E]o] nol F7kste]l whe} Tz WolAAl #ok o]&3t o o] g}
Fe 79, CAAn (n = 6,7)[51]¢] Twi = 110~111 C+= CABn (n = 6,7)
o Tix = 95~97 Coll vl8l] =& AN S(Figure 6) ¥717]2] welo]
BrellAl CH;E dix el 23l B7}F 57k AlAkeith $HH, CABn9)
Tv 2231 CAARS] Tiv©] noll WIZFeHA 2)&E3HA] b= AMdL- 08l 5
7tell &%k A2l F719l BE] 7HAv) A9 #¥E o] F= AMERY =
o= Zoz AT ¢-BE w-d-HEA L2 HA-4- S A A7)
En =3~12)9 Tni (£ Tin) = 88~101 Coll v 4-H|EA]-4- L=
Aotz AAEn = 3~12)2 Tiw = 100~108 T2 Eom F EZ3
S Tni (52 Ta)7t nell WZEsHA| SJE8HA] S AMEE[12] 73719
&S X3t} 4715 AMIES 18 v, MATWETn, NATWETh,
PATWETn 12|11 CATWETnS] Ty 32 Ti©l no] 571kl we} vt
o} &= AR S(Figures 59} 6) n2] Z7fo]| 28t AY] E7lHTE= F2
BS AAE 7o) od ZEE Ao AZE o]d o50]
Bl 79 Figure 591 UElA 4 < n < 10 WS e 4579
3 dimer FFAELY Tvi 2 T CATWETn > MATWETn >
NATWETn > PATWETnY] 0% %2 73S el wbd no
7kl W2 Ty & TS 43HrE PATWETn > CATWETn =
MATWETn > NATWETn?] <02 &3t AFE2 Z} dimer?] Tni
F2 Tne] Afo] k= FE ne] S7tel 9§t Bo| 7Hado] ofzllAl
719] 2kl =919 287]7F CsHy, > CN = OCH; > NO,9J <0
2 Z AR o) ZE = ZoF AZMEUL Figure 60] HoF50],
CATWETn¥} 2] CAPETnS] T n = 404 71 & S el
itk o] 8t AR CATWETn} ©2] CAPETn T2 AAKE7]EY
FRTEE TARES el o8l AulE]E{47,50,63] AHAEFE x|
He Aow AztEL,

B E dimer52] Tni 2 Tiv no] 291 971 5791 7$-o]

O

)
a5 JeEPdth(Figures 58} 6). o]eldt AMEE no] Bl 97t &
2l Aol nl&l] HEA7]7} W trans YAFEHE F3HH no] =
oA =52 HakAo WEA7]7} transo A4 gauche JAFENZ W
gk o] Uk AMAERE e ZoE AZETHs 12,
38,55]. 3FA, tiFE dimer=2] T 2+ Tnvol YERE 5725 &
7}7} PATWETn > MATWETn = NATWETn > CATWETn®] 2
2 s eI AMS(Figure 5) T 22 Ta©] 555 vgdl
717} trans JAFEE BAdsHs F82 43t gauche YAFHE
PAshe &S SR AMIERE xdHe Zo= Aztdn
[6,7,14,15].

BAREY A aEAbelA BEEE 1Y -8 2 BARE
718] B2l JAGE e} BARET7E FARES] Y9t o2 RE Hlof
= AEEAREZ1Y] A7) nell SEdbe AMIENE s E
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Figure 7. Dependence of the nematic-isotropic entropy change (AS) on
n for CATWETn, MATWETn[12], NATWETn[14,38], and PATWETn[15].
Filled symbols represent the isotropic-nematic entropy change.

= 4~8%1 CAPETn?| Tnv n°] #5221 A97F £5721 -9 ul&]
F2 AR no] Bl A7 25471 Aol vlEl |E 7] 7} trans
JAFEHE BAste] AtelotiolzmIRNT |7} AR FAWEFo =
Bt wigEo] i Bgo] B AP ERE ZYEE Zloz A
7t ehd, no] F7bekel wiEl S8 g7t ofsl|Al= AR
BAE7)9 AfErt S =] WE A7) 7 trans YAIFEE F/3s)
T 82 A48 gauche YAFEE FoHs w82 S8R AF
AZRE ZEE o2 AZMEL) CATWETh (n = 4~8)°] CAPETn
(n = 4~8)°ll ]3] Tnol A S =7 &5 LEPATHFigure 6).
o] 3t AL CATWETn®]| ‘virtual trimer’©l] B]&l| no] &<l &
T2 AstAof| W 717} transellA] gauch YAIHEE W sleh= &
o] T7ketE AMIERE e FAoRE AY7IETH38,49,55].

CATWETn®| Ty 2 TniollA YERNE JHEK(Table 2)ol] 23l 3
71e e AEZ9H3K4S)5k D MATWETn[12], NATWETn[14], 1
2]al PATWETN[15]9] T 32 TwiollAe]l 4SEHS nol g-24
Figure 70 VYERITE BE A5 ASE no] #43 B97F &5
Ql 9ol nl3] 2 AgS vehdok o]2ldt ARLE nol A=l ¢
7} &40 7ol vlal] TaiollAl transell A gauche AT Z 2] W3}
(32 Twol Al gaucheolA] trans YAFE]Z 2] M7} gho] Lofuf=
AP 2 RE 2P EE Ao AZhEthe,7,12,22).

@, w-H224- otz iA-4-SA)E N = 6)[15] F2 o, w-H|X
(4-LFAlolzMA4- 712 DA S n = 3~9)[16]°] LER= 47
TFR(2EHE, AE ) dule 22 dlulE A, A Aol 94 kg,
8] A Hol 2o ASE n, olHIAlZ|9 4] B& fd
AxLe] AgkeFal, m1g)ar &7)e] Aolof Wizt oEsicl 1yt
no] EU3 A} oH2 AT dimerE2] 735, olxdAl] 9 &
ol T81E A7)0 o7t ksl Wt Tyie WolAle ¥HE Ty
Axe] ASE STtk AES UERAh olefst dT fAlsHA
CATWETn¥} NATWETn®] Z$-oll= Ty &2 Tt Yollel wket

Ao 7 wiElo] 9th41,47,50,55,64]. o]]st AP ERE] TSt
n
=0
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Figure 9. Dependence of the isotropic-nematic entropy change (AS) on
2 (the number of total carbon atoms in the spacer) for NATWESN([49],
NAPESn[47], and NACn[48].
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